and 3 litter depths (0, 3, and 5 cm) were tested. Leachates decreased seedling emergence of orchardgrass and small burnet. Emergence rate was unaffected by leachate treatments. Seedling emergence of all species tested decreased significantly with increasing litter depth. Emergence rate was initially slower in pots with litter, but after 2 weeks no differences were found.
populations could be found on rocky mid-elevation foothills of the Great Basin (Welch et al. 1987) . Since the mid-1800's, juniper has slowly encroached into the valleys of the Great Basin. As juniper becomes the dominant species in these communities, elements of both the biotic and abiotic environments have been modified (Tausch et al. 1981) . This has created a serious problem for land managers, because as these trees come to dominate a site, the herbaceous understory is severely reduced (Tausch and Tueller 1977) . Increased runoff and soil erosion have been reported as a result of the plant community shift (Farmer 1995) . Hypotheses to explain how junipers are able to dominate a site include: 1) increased canopy cover which creates shading (Schott and Pieper 1985) and intercepts precipitation (Skau 1964 , Gifford 1970 , 2) deep litter accumulation (Jameson 1966) 3) allelopathy (Lavin et al. 1968 , Peterson 1972 changes in the soil nutrient composition (Doescher et al. 1987 , Tiedemann 1987 , and 5) competition for soil moisture (Miller et al. 1987 , Breshears et al. 1997 Litter affects the understory either due to its depth (Everett and Koniak 1981) or to allelopathy (Lavin et al. 1968 , Jameson 1970 Johnsen (1962) demonstrated that a significant reduction occurred in blue grama emergence with as little as 2.5 cm of litter. It has been reported that juniper litter may be allelopathic (Lavin et al. 1968 , Peterson 1972 . Allelopathy is defined "...as any direct or indirect harmful effect of one plant on another through production of chemical compounds that escape into the environment" (Rice 1984) . With respect to allelopathy in juniper species, the literature contains conflicting evidence as to whether or not it really occurs. Jameson (1970) identified 2 compounds from Utah juniper that were considered possible growth inhibitors. Peterson (1972) found that Rocky Mountain juniper (Juniperus scopulorum Sarg.) produced both water soluble and volatile inhibitors that reduced germination of several herbaceous species. Lavin et al. (1968) reported that allelopathy in Utah juniper was species specific. Johnsen (1962) found that one seed juniper extracts did not significantly reduce blue grama germination.
This study was conducted to better understand the effects Utah juniper litter depth and allelopathy have on seedling emergence and emergence rate of 8 potential understory plant species of central Utah. Seed for all of the species, except mountain big sagebrush and cheatgrass, were purchased from a local seed dealer.
Mountain big sagebrush seed was obtained from the USDA Forest Service Shrub Research Lab in Provo, Ut. Cheatgrass seed was collected in the summer preceding the study in Spanish Fork Canyon, Utah Co., Ut. Seeds were visibly inspected and used in the study if they had adequate seed fill and lacked any evidence of predation or parasitism. Seed viability, based on germination trials, ranged from 56% for orchardgrass to 99% for mountain big sagebrush, with most species in the 80-90% range.
Allelopathic potential is usually tested using leachates made from plant material (Jameson 1970 , Jobidon 1986 leachate was made in the same fashion except that 10 g of litter per 100 ml of water was used (Jobidon 1986 Of the 8 herbaceous understory species tested, only small burnet and Lewis flax showed any response to the leachate treatments (Fig. 1) . Seedling emergence of small burnet and Orchard grass were reduced by 25% and 23% compared to the control treatment, respectively.
Emergence rate was defined as the total number of emerged seedlings per week.
The leachate treatments had no significant effect on emergence rate (data not shown). These results indicate that allelopathic effects of Utah juniper are species specific. Similar findings were reported for Rocky Mountain juniper by Peterson (1972) and for 1-seed juniper by Lavin et al. (1968) .
The differences in the results of this study as compared to those indicating that juniper is allelopathic, may be due to methodology. The majority of allelopathy studies (Jameson 1961 , Lavin et al. 1968 , Peterson 1972 have tested leachates made from fresh foliage. It is possible that the negative effects observed in those studies Litter depth was found to have a more profound effect on seedling emergence than did leachates. All 8 species exhibited decreasing emergence with increasing litter depth (Fig. 2) 
